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Vhy Study Exposures?

1) For understanding causes of human disease

pat and Bisease Risks

My

“...70-90% of disease risks are

probably due to differences in
environments”

2) For ensuring chemical safety and environmental/public health
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‘hat is the “Exposome”?

Editorial
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Rappaport SM. J Expo Sci Environ Epidemiol. 2011 Jan-Feb;21(1):5-9.

ED_002435_00008521-00003



R

The Exposome

The Exposome: A Powerful Approach for Evaluating Environmental Exposures and
Their Infl on H Di
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Individual Exposomes

Emerging Technsolegies for Measuring Individual Exposomes
Dsgmt 58, K1
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Metabolomics as a Tool for

e LXPposoime

May 28 — 29, 2015
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http://www.exposomicsproject.eu/

JREEE——

http://emoryhercules.com/

http://humanexposomeproject.com/
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UV Indax Sensor

SEE VOURSELY

Ed
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TSCA: > 84,000
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[ 12,000 ~4000 chemical substances
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Analytical Approaches for Chemicals

3f Froteciinn

Targeted analysis:
Is the population exposed to chemical A?

Suspect screening analysis (SSA):
Is the population exposed to chemicals A - ZZZ?

Non-targeted analysis (NTA):
To what chemicals is the population exposed?

ffice of Research and Development
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Bottomeup Exposomics

2 Y,

Rappaport SM. J Expo Sci
Environ Epidemiol. 2011
Jan-Feb;21(1):5-9.

Mossire ohaminalr in &, wealer & faod

Characterization

pproaches

Henefits, 1) Consideration for sco health 1
2} Machanistic understanding 23y Bxogenous & endogsanous
3y Adlows for mitigation 3} Allows for treatment
Challenges. 1) Degradationftransformation 1) ADME
2y Many media 2} Sensitivity

} Integrated measures (dose)
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EPA Case Study Usin

Collect Analyze Prioritize

Method to prioritize “suspects” in dust for follow-up confirmation

(Rager et al., submitted to Environ. int.)

Office of Research and Development
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Suspect Screening Approach

947 Peaks in an American Healthy

Office of Research and Development

Homes Survey (AHHS) Dust Sample o
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100 ToxCast chemicals

Each peak corresponds to a
chemical with an accurate
mass and predicted formula:

C17H19NO3

Multiple chemicals can have
the same mass and formula:

HO\ S
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Is chemical A present,
chemical B, or both?

We tested our analytical abilities using a known, but hidden mixture of
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Environmentaland Siological samples

Method 1 |

Targeted Analysis
{as needed}

/lnstrument 1

{e.g., GC-hased}

Instrument 2

{e.g., LC'based)‘\

Method 3, Method 4

ethod 2
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g
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Decision
Support

LConfirm &
Evaluate

Confirm &
Nominate

Targeted Analysis
{as needed}

Decision
Supgort

Exposure & Tox Forecasts?
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« Initiate dialogue amongst experts in NTA and SSA

» Discuss tools in common to envir. and biological analyses
» ldentify “best” tools for data generation, analysis & storage
= Facilitate communication/collaboration

= Prioritize areas in greatest need of research & new tools

= Discuss need/potential for broad collaborative efforts

= Plan collaboration to demonstrate the power of NTA/SSA

Office of Research and Development
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13t Frotecibon
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Lab A

Lab

Why are certain
chemicals only found
with certain methods?

Can we model these
behaviors?

Can we expand
coverage?

Lab Crogasurernent space

7 “other” space (missing chemicals}
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Part 2: “Real” Mixtures Analysis

House Human Siticone
Plasma Wristbands

e

LabB

How many chemicals?
Differences across methods?
Differences across media and methods?

ffice of Research and Development
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eseqrch Goaols

2

Sequence the human {or eco) exposome!

2

Establish performance benchmarks
Integrate research communities

Establish research consortia

Collectively standardize methods

Build open-source databases and workflows
» Share data and chemical standards

%

e

%

e

» “Make non-targeted the new targeted”
~ Dr. Thomas Burke
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- EPA/ORD:
- Jennifer Orme-Zavaleta
- Annette Guiseppi-Elie
~ Tina Bahadori
- Mark Strynar
— Elin Ulrich
- Julia Rager (ORISE)
~ Ann Richard
- Antony Williams
- Chris Grulke (Lockheed Martin)
- John Wambaugh
- Kristin Isaacs
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Misc. Online Graphics:
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